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Abstract

Surface characteristics of HA(hydroxyapatite) coated dental implant alloy by Sol-Gel method were inves-
tigated using potentiostat, ICP, SEM, EDX, EPMA and surface roughness tester. Surface roughness of HA
coated specimen by Sol-Gel showed higher than that of PVD coated specimen. Corrosion resistance increased
in the order of 1% lactic acid, artificial saliva, 0.5% HCI and 0.9% NaCl solution. Amount of Ca element
release was higher than that of V and P in the 0.5% HCI and 0.9% NaCl solution.

Keywords ; Sol-Gel method, Hydroxyapatite, Corrosion Resistance, Dental Implant Alloy, Surface Roughness

A4 AL B EA 9l
Z HHAY B2 FdE
3 itk =@ B AEa} Alush A
ARLE Wl A<l %
Heg AA e W=}
zop Fol Al ARHAY AHA
S T Az BAlolr] wRe] 37X
&4 Aot WE gAlste ARRA FHA 87}
j=ag

Al of
slo] Wy

ol =
%e A4

yol olfHo] $ou} FHABE Aokh mole]
E3ajolz qlalel AlAlete] k4ol Al

=3
&
ehejol vlste} Wolxx, R4L o F LY

BEA L ok lo] ol& s Astr] gk Hote®
AARFA 0] 948 MlEhd] Qs Ao FAlo)
3 9o},

70d) o] F HAMERAM AR I A

*Corresponding author. E-mail : hechoe@chosun.ac.kr

ToF BAo] Az o2 =H Y, wy X|o}
o] gk ARk apatited]] el YA AR
2AX9| 7 9Tl tigk A AE L
®3= 5 apatite= = ALOs;, SiO,, Wallostonite,
Ca0-P,05 Al, MgO, TiO, 5 B2 AlgtaxgEo]
A7l gidde] HAT ol AEEAIEE <Al
Wy Xobga F-2k-g-o] glo] AA|zIsge] Hout
W AEEAE Ho U= 5 AAANEEAY 7t
AE AYUT de Aoz By ).

weEtA] FEAFEY SRS Rt A e A
AL HUsto g olgsluxisle EgAlge] A+
7t iR A glom, olgist R ot
T7F AAANE Fellr Bol =YX

= =
FYANG F AAYTFOA AAE B Rl
9% AFARE BHST ATk EH van 5



168 . JIGE o)/ EHE

3] 38 (2005) 167-173

bone bonding implants &© &2 ElelF 9]0l apatiteS
YR ATARNE LR gon, 3 598 g
Eaeds &Y FEAWAA AR e AR,
Zelrgde] s, gy gy 7899
= Wz 5o mE AXYE & § apatite 4
o Aol mAE dEs AR AARE
skaL T

Apatite®} 2 Al E7F QA v A
o] glo] AA RIS go] Hoju Frrt
]
1

Bt ooX ro nS

a2

e 5 AAMEEA S Hold 545 AY
Tl Betal BAANZEA o] g AT
= 7P & olf F9o shirt 253 AWA
off FA7} A7) wiZelth. ole ARMAT A
AEH A ASHEZA BN oz} 93
& AAANZZA Y FHLAZ 8ol 7= 9
il & 4 ol ojHE FaAAE AAS IR A
T+ BIAMEo] &x95a QI Yan T2 bone
bonding implants 422 EJEFFH0 apatiteE T
3 ARAAE wxd glow, 4 BV ey
a4l apatiteE FLE3}e] apatite A 9] FAol
U XE g FAR AF4E dxEy Yok B
AT M= apatiteE 5o ZHsE WHOE
o 58 IAAA Eoj&e= dip coating
PHS o] g3l UYZJEAFE AREEE Ti-6Al-
Vilaol Z¥stual gtk WA apatite Sl gt
Hd 279 W3l & &9 v, e =
A, A7he Zvjke) sl o mWE apatite 47
o] Al FdFE wA7] wEol olF HESIL,
stHo 2= AE apatite Ao AR, 2AHE

1

245, 9454 2 9WFEHT /1R

AHSE 714 27) HEe ol i TEE B

-
=
o
T
ol
KN
=

N e

ol

;

fiy

o

FaN

-

o M o wh (N fo Mo ox

o
X

U
23
oty
ot

o 35
0
rE
oot
£
)
il
£
ofo [
Br

ki ol
2

2.1 AJEQ H|=

Aol Aze w13 2L gEe] HES s
A Fg] 9A JEHEARE Ao
=9 222 Ao YA Fdoht 22
A erskeh wEkA] BAARA AFe]l EATEe
24 A% (small anode)-tSZ(large cathode)” 2

2 Zgsled Fajo] si&sEE e JVeERH

Table 1. The electrolytes solutions used

Code Electrolytic solutions pH
1 0.9% NaCl . 5.34
2 1% lactic acid 2.36
3 0.05% HCI 2.01
4 modified Fusayama,s artificial saliva'®|  5.16
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Table 2. Chemical Composition of Ti-6Al-4V Alloy

Elements | Al | C | Fe | V H | N O T

wi% |6.38(0.02]0.014.20(0.003{0.03 | 0.13 | bal.

7](Inductively coupled plasma emission spectroscopy,
ICP, Model: 38 plus, Jobin Yvon Co., Paris, France)
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Fig. 1. SEM micrographs showing surface of HA coated Ti-8Al-4V alloy-1 by sol-gel method; (a) x150, (b) x500.
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. SEM micrographs showing surface of HA coated Ti-6Al-4V alloy-2 by sol-gel method; (a) x150, (b) x500
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Fig. 4. Line profiles(a) and EDX(b) of surface of HA coated Ti-6Al-4V alloy-2 by sol-gel method.
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Table 3. The values of surface roughness test

Samples R, R, Rnax
Sol-gel 1.5023 10.233 2545
PVD® HA 1.378 9.237 19.84
Sand blasted 5.934 37.05 75.15

(Surfcorder SE 1700, Kosaka lab. Ltd., Tokyo,
EEU]- blastering®l A1
Belsich. & 304w
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Fig. 5. The polarization curves of HA coated Ti-6Al-4V alloy by sol-gel method in 4 kinds electrolytic solutions.
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DSTi1 5.0kV 12.9mm x500 SE(M)

DSTi4 5.0kV 12.8mm %500 SE(M) ©

Fig. 6. SEM micrographs showing corrosion surface of HA coated Ti-6Al-4V alloy by sol-gel method after corrosion

test in 0.9% NaCl (a) and artificial saliva solutions (b).

Table 4. Amount of elements released after electrochemical corrosion test

. Released Element (ppm)
Samples Solution -
Ti Al Y% Ca P
1 - - 0.0775 1.529 trace
Sol-gel 2 - . 0.0228 0.3238 -
HA Coated
Ti-6Al-4V 3 - 0.0688 1.203 trace
4 - - 0.0523 0.9424 -
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